cDNA microarray analysis and immunohistochemistry reveal a distinct molecular phenotype in serous endometrial cancer compared to endometrioid endometrial cancer.
The main objective of this study was to refine more precisely the gene expression patterns used to distinguish serous from endometrioid endometrial carcinoma. A low-density cDNA microarray containing 492 genes was designed and constructed. The gene expression profiles of 32 endometrioid and 5 serous endometrial cancer tissue samples were compared. The expression of 5 differentially expressed genes: NDC80, BUB1, FUT8, ANXA4 and BBC3 in endometrioid and serous adenocarcinoma samples was further evaluated by quantitative real-time PCR and immunohistochemistry. Unsupervised cluster analysis revealed that the 5 serous adenocarcinomas clustered together. These were separated from the endometrioid adenocarcinomas which were further sorted into 3 additional clusters. A comparative analysis indicated that there was a significant difference in FIGO stage with no significant difference in depth of myometrial invasion among the 4 clusters. The FIGO ternary grading system could not distinctly separate the 3 clusters of endometrioid adenocarcinomas, but a binary grading system was able to do so. Using a supervised analysis, we have identified 46 genes exhibiting >2-fold differences that can be used to statistically differentiate serous adenocarcinomas from endometrioid adenocarcinomas. The directions of gene and protein expression change of five differentially expressed genes estimated by real-time PCR and immunohistochemistry are consistent with those estimated from microarray. Serous adenocarcinoma exhibits distinct gene expression profiles, compared with those of endometrioid adenocarcinoma. These differences make it feasible to validate microarray data by immunohistochemistry, and they will ultimately allow us to identify tumors according to their immunohistochemical phenotype. The accuracy of classifying endometrial tumors using a system based on their gene expression patterns is much higher than the accuracy of the FIGO grading system. Thus, this gene expression pattern-based system may prove to be crucial in developing novel treatment strategies for endometrial cancers at the molecular level in future.